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Abstract of JP5203412 

PURPOSETo improve the resolution of the 
title instrument and precisely measure the 
internal structure of an object by providing a 
plurality of laset oscillators having different 
oscillation frequencies and generating a 
plurality of laser beams having different 
frequencies. 

CONSTITUTION:A plurality of laser oscillators 
having different oscillation frequencies are 
provided as variable-frequency laser 
oscillators 10 and a plurality of different laser 
beams are generated by selectively switching 
the oscillators 10. After measuring the 
frequencies of the generated laser beams, an 
acoustoopticai modulator 14 takes out part of 
the laser beams and irradiates an object 4 with 
the part of the laser beams. The frequency of 
the laser beam is shifted by the local 
oscillation frequency of a locally oscillated 
signal generated from a high-frequency 
oscillator 15. A light receiving element 7 
calculates the position where a refractive index 
change occurs on the optical path of the 
irradiating laser beams based on the phase 
difference between mixed light and locally 
oscillated signal and the plurality of 
frequencies of the measured laser beams by 
mixing reference light which is the frequency- 
shifted laser beam and signal light containing 
the emitted light and scattered light produced 
by the object 4 with each other, performing 
heterodyne detection on the mixed light, and 
detecting 17 the difference between the mixed 
light and locally oscillated signal. 
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£ b <& &m *«urr •& 

[0 0 0 1] 30 

mm-kommftm) ytzm^xsMzmm 

[0 0 0 2] 

KW^Ste (Optical Frequency Do 
main Reflectometry) ©?ji£ (&, 40 
T> OFDR©JStU5. ) 3WS3fc£nTH£. d© 
OFDRCMtt. 09xtf, *B*l*#7^7-fl«' 
y -< 'JyfX • V9— (Applied Physic 
s Letter) 39 #, 6 9 3- 6 9 51, 198 
l¥»CfBK^nT^-5„ m2lZ, OFDRCjS^fflli 

[0 0 0 3] H2K:isnT, itSJUi£fgiil§6l;i. MAti 
PLLIS>6S«i*.-C*|j«Sft, BfJgO«»Httft^6Br 



#IB¥5 - 2 0 3 4 1 2 

2 

§§i \z&7]? % £ii *>\z, ±e*«8te*©HttS05* 

^£©58*/^ 7X©ttiJitmi£lCii5^ 

tc^fc-f 3 «fc 5 KJi &ft£H $ n^©R l \z <k o £ 
[Sci] 

f D =f 0 +nAf, (n = 0, 1, -, N-l) 
[0 0 0 4] g&#K£fgS2«, !f3tftail 
V >X 3 £;fr bTffl«*r#l!g5©tl# 4 KHBW* 

©R#t3£,ifm7£^mm7teU->X3 £SB#K»&2 i 
5\ZAM^tcU-1fmt. KHmSiZk-DTAtt-fifat 

[0 0 0 5] 7tt» m?L\ty* hy-f*-H* 

5. ) (c^bT?nsiHis§8 }cm^-r^>. cntcjt^b 

X. St*|i|ft8tt. A/D^g||5Jg8£{S*.. AfcSnfc 
S«tM^^®«ft^©^-^H' (f„) KA/D** 

<&b— tffgisgg i Ti^m^sn^ u— tf^ro^jss©^ 

©^-^H' (f„) t±E*«anfcW— !f3tOH«E 
&(Dy ; —$> f nlrg-^T. #©<fc5lC^gE£rT3. 

[0006] t^s, ±ieaii^*f^^i©^ift4rt-cw— tf 
s^^-r, t«jx«m?ti^>X3A^e©ffigix k ^, 
r. 

[»2] 

Xk=Xo+kAX, (k = 0, 1, N-l) 
[0 0 0 7] d©<h£, ±IE«»©^a§Cf n»-^-r^. 

S**^ 7tCAWr*«*3tt©5*-^H (f„) t*^© 
3 tC«t -o X m.~t Z\ 1 7&iT- * ^> „ 
[S3] 
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N-l f 
H (f ,) = 2 h (sO exp (j4ff-XO 



k = 0 



v 



*o, h (s k ) «^gs k t:tb^-r-5«gc («t> ©««£^*> ^«>»4T'^-rctdt-c#^.„ 

#£fc«t:^5. ) [&4] 
[0 0 0 8] ^^T% & 3 iCgfc 1 2 t ZAJj-fZ Z. 

N-l nk 

H' (f „) = £ h' (8i) exp (j 4^ iLJL A f AX) 

k = 0 v 

ICt, h ' (sk) B. h (sk) tmmzmffiX k <D [$C5] 2NAfAX/v=l 

feS-e^^-r^MW^t^a^^^ffisiclCtfc^J-r^Si [0010] £e>K, &4tCi&5£ftA-r&;i<hl;:<fco 

ft«SCT?*-5. T, 6 

[0 0 0 9] -*> ^©*>7 r| J>^lA^*0t [&6] 

- H' (f») = Z h 1 (sO exp (j2 n~^) 

k = 0 N 



[0 0 11]±B»6tt. ««JS»7-Ux«|ftO»SC* 

(f n ) *rB*7-uxse*r*cfc»c«koT. #©& 

N-l 

h' (sO = I H' ( 
n = 0 

[0 0 12] Tt£t>** mmm^8\,t. _kfS£&£ftfc 

7-?h' (f„) ic*fLTi§ii&7'j-xgg|©*aii£ 

fToT, gc7T-«$n^^««»h' (sk) £«3IL 
h* (s k ) ©x-^^^'f XT'l^-f 9 ICffl^LT^* 
(s k ) &V-i>£1tZVLm&. V— tf3603ttt-h©« 
*0, cnS©*«*>&»fe*4Ml©«#B©ffi«fc«r 

af£tt*tt©«riM©j»3, 

©THSSWJSLTSttlM*: 4 ©rt»*|jft*«|jfc-r * d t 

[0 0 13] d©ft*^©OFDR©#&T#$¥-t?#-5 
##f6©SEBiAXte, ±82»2*6*©«8T3S-rct 

[&8] AX=v/ ( 2 N A f ) 

[0 0 14] ±tegc8tt. !fJ1fi©H««:^b|iNA 
[0 0 15] 



7^cJ;oT^$t^^^g^©:h• (s k ) 
[IS 7] 

„) exp (- j 2 t*"^") 

lOOGHz-CSO. ^S©JSt>T^£ 1 tbfci^, # 

30 [0 0 16] E»3tt-*»*a3tt!6«38*-r*tt«tt. 
ffiSSj&»S3ttflM»3te©3fcJ&ft* 0 t bfeffigtt LT** 

tummtt <ommm~c u a n t n t v> 5 n 

[0 0 17] *5§K©S69eiEt-h©raSjS*»ftL, fi£ 
[0018] 

$]£#a<h, ±fe>K^*#a{cJ;oT%feanfc^©^ 
»**«fct)'b«»r»BrJfe©ja«*a«iS»*#"*"*»«* -. 

50 -3Tfg££n*:ft£2#iaU ±E2#Kbfc-#©3tt 
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©H«*«±fE«*»£¥a»c±oT3fi£an;fcR»$B 

-f£2t)©7t£fg£U J:Efg£L/t20©#;©5-5- 
nfc £ * C ±K*#*» 6 fi» L T < * £*Jt£ tWL 

&ffi^&fc£oT&ffi2n;t±E«R©Jl&R©7fcl;:*f 

[0019] 

mm: K±©«fc5t5r*jaanfcs«c*nTtt. ±e 

S2»1L, ±E2#ffiL-fc— >&©3K©/iiftgc£±EfI 

fc±e»«»*«tt»©ra«»cM**rr* 2 o©7fc£f£ 
£U ±EfMfeL&2:3©3fc©'5-6— 3Ef©3fcS±E4M* 

tts a $ n 5 — * ©ft a»±iett# tc as *t s n t * 

£©&*Blg£fcfcHU ±ESO¥^Kte:> -tE{£ffi«tti# 
StC «k o T&ttl£ nfc -kE£ISc©ra«fc©3te lc*f-f •£>«• 

&£\z&^T±mmmvt£yt<DX9&±-c±.m®mzi5 
[oo2o] «ot, *&mzmz>mw\z&\,*T\t. ± 

lZit&LTftffimzm±2i£Z> Z. L^fe. S 

t»C±RR»*SHJS[«©Sft»JS**-r* 2 0©^£ 
±f2^^L-/t2o©^©'5*,©— 7j©7t^±f2 

±E3S£L/fc2 ^©^©^©^©fti: STRUT'S 

*8$8«{I#<i:©ftffi^£t&ttJU ^m^tifcfiffiMi. 
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[0 0 2 1 ] 

ov»trwt». sue *36Wfc«*-*is«Tr* 

70 HTB2 tfflffi<Dh<D\Z-D \,*T\Zm— ©f$#£#LT^ 
-5. 

[0 0 2 2] *$tttf!l©£Btt. SUICAttSftftCDl' 

#©««»£WJ£U ff)t«iS <JK~F, AOMi 
) 1 4^«toT±Efg^$*lfcU— tf3t©— BB* 

JH&fgiggil 5(c«ko.T55^an-5^SBf!«M^©^gB 

20 ±E4&#4K:fcV>TKS^tf«^LT£U£KWft 
&tkSL% i £^tf <f ^ft t 7 (C «fc t> TS^ L 

E^aP5§is^t©fiffiii*«imu, &ttizt\ti&.mm 
[0023] Eifc*5^T, u— tf^ssitt, tn-e 

til/— tf^< * - K * « A58««jft***S l> fc Aft -5 a 
»©U-lf SK«R©U— tf56igjg*S 

ScOI/-t) : ^^4LTf-AX7''J i 2tcta73-r 
£>. tf-AX^U 1 2 AStT^U— tfft£SS& 

sttAOM i 4»cm^-r^itt)tc, Jtteu — y-*ft© 

^iSR©^-^ f „£8ifflHj?& 1 8C[ii*t5. 

[0 0 2 4] i!5Ji8ffifg£:2§ 1 5«< 08 At* 4 0 MHz 75 
SI 0 0MH z t£i£<Dffife<Dm&5£MmiBL» f d£*L 
*>tDRlf^©U^;US:*rr*J§88f!ffi(t#*56*LTAO 

^o m 1 4Rzfi®.m&m® 1 7 tca^j-r^. aom i 4«, 

k'-AX^Jv^l 2*6A»T4I/- If***©** 
0*3t©BH*t*tbT»»s'jlj«l2 iMl/>X3i^ 
^brad^*f^©ft#4tCRg#t-r^<?:<i:fcfC. AS*T 
5U- tf3tt©«Jft**. iS^&^*§gl 5iJ»6AA*n 
*»»38«flt^ftfflV»T±E»ffl»«««ft f d*:tt-> 
7hl, y7H,fcfl«»m51/- !f36*-l*3t© 

50 MiTgwR^ab, tnf.ofi^ttajt^ 
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[0 0 2 5] $:%m=?-7\Z. «^B7A7->i • 7* h 
3#,$i7fc£{a^7fc<!:£zg£bT<'\^n^'f >MLT, 

yifcfammi^o. ) £ftffi&fflg§i 7fcm 
jrtz>. 7«, iie^n^ 

[0 0 2 6] CtUCJ&gLT. ?^#1hI8S 1 8 (i, A/D 

ifcfcWc:fctt3it«tff^cD^--;$'H' (f„) ICW 
JSU JSTF, x-^H' (f n ) <fcV>-5. ^CV^T% 

fiffiig^fflT-^H' (f„) K*fbT8i«t:7'J-x 20 

k ) ^?^*bfc«> «»3nfcS£gtx k <D&ftBie*rrs 

34S^Sh' (s k ) CD^-^Sr^-fXyu-f 9 iZtHtl 

SSch' (s k ) £t3.Z>&.Wtf. U-1f^CD^SS 

±CD&m 7 -T > KiS ^ T I/— tf 7t05®«T^ft75^ b 3 

2>Z\tWT?&2>, 30 
[0 0 2 7] «±©£?K#tj££nfc#*i60y 

[0028] @3«, @i <DmffiM<Dmm&m^Tm%L 
sgm t »r s r ^ t ma* <d mmit^m & if ? y 

HIT. iE«<bMaEtt. S^:«^^3tSSr 1 t 
bTIE^{t:bfcfe©T**0, 04©^^7tCt3ViT ; fo|B) 

Ttas, a^«*4K«»an*U'-if>i£©3eiso»t»'£.''«i ^ 

[0 0 2 9] 0 3 IC^-T J: f> IC. SSESI»T?ffltifc3t7 
T^A^r— fl.^2 0 0 /zmCDr]7gB2 0 t. a 
7"gS2 0£!&9#<*1-g2 5 0 tfmO^^y h*B8 2 1 £ 

ntcm3e>n&&&<D>/77fr%wt>frts.&o\z, &m 
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1* , P4' ^tt-^ttm^fc&gcDtf-^P 1, P4 
KttJ&bTfeO, 3 7SB2 0 (h^^-y KSB2 1 tOM 

i©fiiP2' , P3' tt'tfHpniEaffcMtaeohr-* 

P2, P 3lC*f*&bTV»S. ftoT. U— tf3t«®Sfsp 
^t#£b-5>±KSftBP 1 ' , P2' , P3* , P 
4' -2>;i<ta*Ti*, CtllCfcoT^ 37SB2 0 

©ns^^^y 1 

[0 0 3 0] 01 ©^J60iJ©gB£ffl t>T*M 

[0 0 3 1] 0 4(C^-ri5lC. a»*»TfflV>&JJ5 
XS3 0H 3 2 1 (im©^$tL, J¥2 ir^il 
^77S3 0 CDifSTJfaT* 3K#^X«3 OCDifg^S 
Sb^f^XS3 0©JP£7j|pJ<E>2 7 MmGDfi£ (J£TF, 

3. *7fc^>X3^e»©U'— 0±£{Bi|<E>#^X 
S3 0©^®cDfflW^, ^<0^®tC*tbTSift^SI 
3 2Ti$n5^57ffi3 0©J?S7jftT\ fam^-i > 
LtC»oT^Bi3 1 *aaU*»-33tf5X«3 0G9JPS£ 

sat- ««fc3K:Raw$n*. astsa*»i>Ti»6n& 

>L±(C*5^T, ^7Xg3 0©MI©filPl 
1 ' , P 1 4 * **-?-n-€ r niE«fl;3ia©tf-5'P 1 1 , 
P 1 4tC*fiSbT*5D. ^7^S3 0iW3U©« 
MCfiiP 12' , P 1 3 * ^tl^tllEM'fbStg© 
tf-^P12, P 1 3 ^oT. L — 

^©JBSr^^b^b-SifS^fiBP 11', PI 
2', P13' , P14' MlSt^utiO^t, in 

[0 0 3 2] e*±KWUfc**Wa>&9i&J&»fc«i:'3fc:, 

[0 0 3 3] ^*3, «±©*»13*JVST«, «t»iCf*ft 
1. 5 5 iimffll/- tf36*ffli'i» U— !f*©H«**<b 
"liSrl2. 5THz p -ptCta^bfc. d©*^|^IC*3 
^Tt#e,n-5»^tt« W^*#>©^#:4©JB*r** 
lttm. 12*tmi&«. «f*fisJ©73-«BE 
«±i^©J:'5tCS^: 1 . 5mmTJ5©T, *IIMO 
gBtt, S£*^JfCjt«bT 1 0 0fiHJ:ffl»»l^ft 

-So 

[0034] -r^^*,. *^jswi©gatc*5^Ttt. m 
i ic^-r «fc \z. si»t:aa*a»ou— yjtsasjfla 
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©H**£*£U AOM 1 4(C«toT±l2^^$nfc 
l^— tf 3ttO— »** 0 AS LTWj£*t*tt©*M*c 4 icHBftt 
tiitfeC. 1 5l:ioTMSn5i 

SI5fE»g^©^gBfglgJi3i£gc f d«»t±B3B4SnfcW 

■if3fC**#B83ttt, ±E*MMI;:*V»TE*f;ftZflfta 
•f >*««^i±Efl*3^m#£©4fc«S*lftlBU 
^TB«**{t*«±i;*ffl:««:Wjrr*©-T?. K»3tt 

[0 0 3 5] £A±©^£J60!IIC:fcV>Ttt, SlJt*Mfc!8>©#> 
ft: 4 © 1 j£ tC*f IT V -Tfyt&mtt LTH5*i, #fgnj 

CO 0 3 6] EU20&K0!K:*fr>T. »*R?HEU— tf 

?\ mffcfkTii&u— tffgtgsi o&. ?5p*igiirt(c i 
o© »f y>r h nftmmz nt«^s n& u~y » 

«»fc*lr>T. £}H#S»©£iHfiSX7 l -.y7ttK:*fl: 
t*:iKi5T. swc»&s«Sc©H»RS*-r* 

fc, fl*»»l«u~ >f«i8i oic&vvr. 

*©«*»*!£*»fia*?-r* c t«*Tr**#«a»3e*7 
-r^* *«■*.. tiMgttm&i 7atx«jnnifti 8{c*5t^ 

Tlft©S»|)t© I^-!f*IC» UX±B©tt**WaO! 
^HSrfr 5 <fc 5 tC LT 

[0 0 3 7 ] W±©^ig0iJ(CfetiT, AOM14I1 tf 
-AX^'J 1 2*5A»t«U- tfftS-t©** 0 

LTSJ^*fe©feft:4fC^W1-Sa:tt)K, A*fT-5 
hU y7 MitHiSKftSl/- tfftS: 1^©# 



(6) 1tH¥5- 2 0 3 4 1 2 

SH^fcttiALTHS. *%Bjtt-niCfE5,-r> AOM 
U — 7j, AOM 1 4© 1 )k%^M%iihxmW4\Z 
[0 0 3 8] 

^fc»&*«»©wtt»csirr*3fc&»£u ±e»± 

2#ffiU ±E2#EUifc— #©3fc©H*»&BrJ£©» 

;<? asfg«m#*fflUT±i2^a5fgs«^©^a55gsra«» 

ti»^y h It. SmchE^gS5£ffiJi&»©jgifc»M 

£*rr-5 2-D<D%^mm.w^y h^a»c±oT?g±u 

±E55£ L fc 2 O ©ft © 5 *> -77©ft £ ±E#fft: 

Ett# W£ tltc t * fciEfcH** 6SltlT<5S 
*t*£«&#i£*tJ«#3fc£, ±EB*ft->7h¥8 

*i©ffiffl*£ttWL;fc«, ±EtttBSftfc±E«»© 

-?0 SffiSt©7tlc3*-rsS-Effillt, ±E8S££*lfc&gc© 
««*i;tra-^V»TJiEBa»Ufc3tt©>ieK±T±E»(*: 

[0 0 3 9] tot, 3t56**a*fflV»T«e*«ICJttt 
ITct D *#^«»R*fl:«&*t-*«R©H»R©3fc 
Sr^*-rsCia:^T#-5©T% ±gS 8 £#figLTittlJ§ 

d*T#. ba>t>, £fr>l;:±EJ3tf?&iIH&R©HRR£ 
S*T*2 0©ft*363iL, ±Efg£L;t 2 -D©ft©3 

■6 ©-77 <D%*±.&mmz mm vtc t * tz±«m#i>} & 

©^<h^rjl-&L-T^^D^'f >#ftL. ffflAfO^ 
>**«-l»i±E»*5B««^t©fi:«JIS*tiaL. « 

tHstifcffiffist, iiassnftu- »fjie©a*©« 

»«cik:atJv»T±Eflaj*b&3t©3ttB±tcfei»TJB«f 

*«A:««*i;-5ttiB*W3e-r*©T, s»3tt«a3t*« 
5B*-r*ffift©****iifl:it*» e.©ffiBttc*^fc sr. 

5£-T -5 C t d5T * -5 <h ^ 3 3PJ^ ^5 . 

40 [0s©ffimas»K] 

[01] *^Hj(c^^,-^igfisij.T*S, U— !f3t*ffl 

ir>r*ftK:*t»Ti<'-if3te©JBif*sEfl:*^i;-6tt«* 

[0 2] OFDROTJS&fflVifc^eywgSffl^D 

[0 3] Hl©*l6«©8«*ffl^TSlHI*ffofc* 

t. ^-©*i«S*-C**. MtB?^ >L±<DliC»t - 
* R t *a* © IE3i{fc3£* * *f ^ 5 7 -C » ^><, 
50 [04] 01©*iS0iJ©^S&fflViTjl»*fTofcffid 
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•tJEMmt. f0^e*T*5, ^tB^-f >L±OD!g 12. 

suc*fr^R^<h«a^®jE«^3sa^^-r^57T- 1 3 

1 4 

Wfr*©Bt«] 1 5 

2- «»KIMI, 16 

3- U->X, 1 7 

4- jW)t»*»©«J{*:. 1 8 
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XftttfttK 

#«3fc¥£W& (AOM) . 
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